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摘  要 
I 











油量为 62.35 mg/L，初始 COD 高达 198.66 g/L，在微波功率 1000 W，水流量为 0.5 
m3/h，搅拌速度为 70 r/min，处理 60 min，静置 30 min 条件下催化破乳，实验结果
表明：随着辐射时间的增加，含油乳化液中含油量逐渐减少，处理时间为 40 min






优于微波直接处理处理的效果。当染料初始浓度为 10 mg/L，微波功率 1000 W，



















摘  要 
II 
的活性炭等条件下，COD 含量由原来的 37.66 g/L 降到 29.90 g/L，BOD/COD 由原
来的 0.5 提高到 0.9，提高了垃圾渗滤液的可生化性，并且在实验过程中发现 BOD






术。该工艺主要有两个特点：（1）废水运行管理费用低，转化 1 kg BOD 的实际费
用成本大约是 0.39 元，经济成本低，故常可作为预处理技术；（2）处理效率高，

































                         Abstract 
    Biorefractory wastewater often means that wastewater contains many organic 
pollutants which is difficult to be completely decomposed by microbe and which mainly 
comes from industries such as machining, dyeing and finishing, domestic garbage and 
so on. Biorefractory wastewater can pollute seriously its surroundings and groundwater 
because of its wide variety of types, great amount of discharge, high COD content, 
complex element and a great quantity of biorefractory organic compounds. According to 
the characteristic of biorefractory wastewater which has water quality fluctuation, 
microbial nutrient imbalance, low biochemical degradation and so on, it is hard to be 
dealt with effectively by the current commonly used technology. The research aims at 
this difficult as well as hot issue and tries to find out a new technology to solve this 
problem.  
    This paper adopts the mew method of microwave heating with active carbon, under 
microwave irradiation, using activated carbon as catalyst, quartz glass as medium pipe, 
continuously dealing with different types of high concentration and refractory organic 
wastewater to investigate the possibility of its practical application. Research work is 
made on the following aspects:     
(1) Research on the demulsification of oily emulsified liquid with the help of 
microwave-activated carbon combination technique. The initial content of oil in 
emulsified liquid is 62.35 mg/L, and the initial concentration of COD reaches up to 
198.66 g/L, when microwave power is 1000 W, the rate of water flow is 0.5 m3/h, 
stirring speed is 70 r/min, the handling time lasts for 60 min, thus it is possible to 
catalytically break the emulsion under the condition of 30 min standing. The results of 
experiment show that: the content of oil in emulsified liquid gradually decreases with 
the increase of radiation time, when the handling time is 40 hours, the removal rate of 
oil can reach up to 89.2%, and the strainaway rate of COD is 69.5%. In this paper, it is 
considered that the mechanism of demulsification is that microwave breaks the double 
electrode layer of oil-water interface, cuts down Zeta electric potential, and destroys the 















of oil-water separation process. 
(2) Observe and study the discoloration effect of microwave-activated carbon 
combination technique on methyl red dye solution by taking the discoloring ratio as the 
index. In the experiment, the impact of methyl red concentration, dosage of activated 
carbon, action time and power of microwave radiation on the removal of methyl red has 
been investigated. And the results indicate that the treatment effect of 
microwave-activated carbon combination technique shows a better performance than 
that of direct treatment by microwave. When the initial concentration of dye solution is 
10 mg/L, microwave power is 1000 W, and the rate of water flow is 0.5m3/h, 20g 
activated carbon and 20g scrap iron are added, after treatment for 40min, the effect of 
discoloration is good. Based on the ultraviolet spectrum analysis results, it is deduced 
that after methyl red has been catalytically oxidized by microwave, azo bond in its 
molecular structure is broken, which can destroy azo-benzene ring conjugated 
chromophoric system, to achieve the purpose of discoloration. In this paper, it is 
deduced that the main mechanism of discoloration is that scrap iron/carbon internal 
electrolytic reaction happens in the waste water, thus new hydrogen and bare Fe have 
changed the structure of chromophore, so as to realize the goal of dye discoloration.  
(3) Use BOD/COD ratio as an indicator to study the affects of microwave - GAC 
process on the results of city life landfill leachate treatment. Results show that under the 
condition of 1000W of microwave power, 20 g of adsorption saturated activated carbon 
and 40min of irradiation time, the content of COD dropped from 37.66 g/L down to 
29.90 g/L, and BOD/COD ratio increased from 0.5 to 0.9, which improved the 
biodegradability of landfill leachate. What's more, during the experiments it was found 
that the level of BOD kept rising, from 18.90 g/L up to 28.80 g/L. This phenomenon is 
so rarely reported in the related articles of our country that its specific mechanism and 
law of variation have not been seen in the relevant reports. Basic on the analysis of 
mechanism, this paper believes that there exist "heat effect" and "non-thermal effect" 
during the treatment for difficult biochemistry degradation wastewater by microwave. 
Microwave changes the molecular arrangement of the difficult biochemistry 















the reaction activation energy. Thus it can change the kinetics of reactions to promote 
reaction process. 
    This paper shows that the microwave-activated carbon combination technology is a 
new type of treatment for difficult biochemistry degradation wastewater. This 
technology has two main characteristics. The first one is its low cost for operation and 
management. The actual cost is about 0.39 yuan to convert 1 kg BOD. Because of its 
low economic cost, it can be used as a pretreatment technology. The second is its high 
efficiency. In certain conditions, it can increase the BOD/COD ratio from 0.5 to 0.9, 
which can greatly improve the biodegradability of the wastewater. Low economic cost 
and high efficiency enhance its feasibility of practical application as a pretreatment 
technology. 
    Moreover, it has other advantages, such as less premise, short construction period, 
strong adaptability to the fluctuations of water quality and quantity and less impact from 
climatic conditions. This technology has a great prospect in the area of treatment for 
difficult biochemistry degradation wastewater. Since it is still in the test period, its 
influencing factors of industrial applications and treatment results need to be 
investigated and studies further. 
    Scanning by electron microscope, it found there existed obvious burning traces on 
the surface of activated carbon after radiation of and found that microwave in this 
experiment. In order to examine the regeneration ability of activated carbon, this study 
also made comparison experiments of the Methylene Blue capacity between before and 
after the microwave radiation. It was found that the activated carbon after the 
microwave radiation had 15% higher the carbon adsorption of performance than that 
without. Thus, this paper infers that activated carbon has micro domain explosion in the 
microwave radiation, leading to the changes of inner and outside pore configuration. In 
this process, the activated carbon comes to regeneration, and its adsorption ability 
improves effectively at the same time. This is an important reason for that the difficult 
biochemistry degradation organics can be continuously absorbed and removed by 















difficult biochemistry degradation wastewater. However, two problems need to be 
solved before the industrialization of the technology of microwave chemistry-the 
economic costs and sophisticated equipment. The implementation of this project can 
reduce the economic costs, and the use of sophisticated equipment can also solve the 
difficult problem to deal with hard-degradation waste water. In a word, this project 
shows greater feasibility and advancement for the actual practice of microwave 
technology. 
Keyword: Microwave-activated carbon; Technology of water treatment; Catalytic 
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